Potent inhibition of DNA unwinding and ATPase activities of pea DNA helicase 45 by DNA-binding agents.
Pea DNA helicase 45 (PDH45) is an ATP-dependent DNA unwinding enzyme, with intrinsic DNA-dependent ATPase activity [Plant J. 24 (2000) 219]. We have determined the effect of various DNA-binding agents, such as daunorubicin, ethidium bromide, ellipticine, cisplatin, nogalamycin, actinomycin C1, and camptothecin on the DNA unwinding and ATPase activities of the plant nuclear DNA helicase PDH45. The results show that all the agents except actinomycin C1, and camptothecin inhibited the helicase (apparent K(i) values ranging from 1.5 to 7.0 microM) and ATPase (apparent K(i) values ranging from 2.5 to 11.9 microM) activities. This is the first study to show the effect of various DNA-binding agents on the plant nuclear helicase and also first to demonstrate inhibition of any helicase by cisplatin. Another striking finding that the actinomycin C1 and ellipticine act differentially on PDH45 as compared to pea chloroplast helicase suggests that the mechanism of DNA unwinding could be different in nucleus and chloroplast. These results suggest that the intercalation of the inhibitors into duplex DNA generates a complex that impedes translocation of PDH45, resulting in both the inhibitions of unwinding activity and ATP hydrolysis. This study would be useful to obtain a better understanding of the mechanism of plant nuclear DNA helicase unwinding and the mechanism by which these agents can disturb genome integrity.